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ABSTRACT
 I started my research on hypertension and metabolic syndrome in 1947 in the 2nd Department of Internal 
Medicine, Sapporo Medical College. My main research theme focused on the epidemiology, pathophysiology, 
diagnosis and treatment of hypertension (particularly essential and secondary hypertensions). As part of my 
research, I clarified the role of renal kallikrein-kinin and renin-angiotensin systems for the etiology of 
hypertension by using a highly specified and sensitive radioimmunoassay for bradykinin and angiotensin II. 
Moreover, I performed comprehensive studies to investigate the role of epidemiology, pathophysiology, diagnosis 
and treatment of metabolic syndrome. In this review paper, the details of these studies are introduced.
(Accepted October 6, 2016)
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ᐵᠦ
ǵኽɻ⏋౶ٮ 46ॷ⏃1971ॷ⏆ɴ೤५כዀ߂࡝ר෌Ɍ⏋
1ॷᬚɹആϴ͹ᬠആ᦬ѵᆖ᭏Ԓዀɫɹ቉ѹ৿⏋౶ٮ
47ॷʭʱԒዀ࡝ፀϠᡙএɴԂ࣌⏋ɗɹ৿ 45ॷᬚΥ᢭
ɌɩᲞᝐܦ⏋˓Ͳ˽͠Ͳୄ଻ਸ⏃͍̊̓̒͠˪˹Ͳ̝
ͦͻ͌⏆⏋Ꮛ࣋ᆖɭ֪ᔭ቙׋ਸᆓ੮ɴɦȷ⏋ᆊ࡝቉ድ⏋
ݜኄ቉ድ⏋ᕵআ቉ድˁᧅ᝔ɌɩȷʚɌɛ⏏ɭȼɴ౶ٮ
48ॷȴʰആϴ߂࡝כ࡝ᨆፀΪԒዀɫɹ 2ॷᬚɹܕԒ
ᅥ࡝ɻ⏋ɗɹ৿ɹ቉ድᅊ༎ɴ߂ȷɲ৯ᯱˁήȭʳᢵᩂɲ
ᐁᱻɭɲʱʚɌɛ⏏ೣዣɫɻ⏋ॶଁ 28ॷ 3೐⏋࡝ᬏˁ
ᦡКɐʳʚɫɹ቉ድɹෙឹˁ᏷ЂɌʚɐ⏏
1ǵմكȷᆊ࡝቉ድ⏃ጩᩃ͹ިራᅘ቉ድ⏆
ǵ೤५כዀ߂࡝ፀ 2Ԓዀɫᐙᐚμɹጩᩃ͹ިራᅘ቉ድɻ⏋
1976ॷɴ׌༠᧑໤ࣳɴеᒞɐʳ।ٖᨃጩᩃᅘ⏃ჼܧɹ
׌ឿ॑ጩᩃ⏆ɭ׌༠᧑׫ីᨆɹ༃ၽྲྀɴᯆɐʳ೑ჳᨃ
ިራᅘɴȲȦɩᬖࠃɇʶʚɌɛ⏏ೣ቉ድɹᇿᇕɻ⏋Პᝐ
ܦ⏋Ꮛ࣋ᆖ⏋ᔋྃɲɰɹБᡚਸ׶᭝܍ࡎɭਕᝐ፬ᆓ੮ɹ
ᇍᆗɴᬠɐʳᆊ࡝ᇕᆖ઴ៗ౩ɫɐ⏏
ǵθᅘɻؾɍ׌༠᧑Ԓɴȡʱ⏋ᦅ෌ˁݜᇻᅋ෌ɭɌ⏋቉
ድয়՟ɻؾ෵ɹϺؤ෯ଁɫɌɛȵ⏋ᕶးᄩޅɹे᧓ɻ
߂ȷȼ⏋႕ɴ 2೐ɹࡻ޺ॶܯຩཧɻ⏋ጩᩃᅘɫຮဣά
14ŝ⏋ިራᅘɻຮဣά 6ŝɫɐ⏏቉ድɻ⏋ȋɄɹຩཧे
ˁيʞᄩޅɹे᧓ȵᲞᝐܦʦਕᝐ፬ᆓ੮ɹᇍᆗɴ৯ᯱˁ
ήȭʳȴوȴȍˁද២ɐʳɄɭʢᇿᇕɹʁɭɦɫɌɛ⏏
ɌȴɌ⏋ɗɹ৿ɹද២ɴʭʱ⏋ຩཧɲɰɹᄩޅɹ৯ᯱ
ʭʱʢᔋྃʦᅊ༎ᓃીȵᲞᝐܦʦᏋ࣋ᆖ⏋ɇʰɴɻ਌ᄩ
۬ᆓ੮ɹᇍᆗɴ߂ȷȼ৯ᯱɌɩȦʳɄɭȵՠ౩ɌʚɌ
ɛ⏏Г৿⏋ᲞᝐܦʦᏋ࣋ᆖɭȦɤɛਕᝐ፬ᆓ੮ɹ׶᭝
܍ࡎɭɲʳᅊ༎ᓃીᆖɭ਌ᄩ۬ᆓ੮ᇍᆗɭɹᬠᦹˁμਕ
ɴද២ɌɩȷʚɌɛ⏏ҫ៵ɻຘॷᐚȿʰʶ⏋Ё౗ʚɫ⏋
40ॷɴʼɛɤɩᐙᐚɇʶɩȦʚɐ⏏
ǵɗɌɩ⏋ᔶרμ⏋Ԣ֪ᔭᆓ੮ɹ׶᭝܍ࡎ⏃Პᝐܦ⏋
Ꮛ࣋ᆖ⏋ᔩᣒᅵ।ᆗ⏋ᔋྃ⏆ɹ৲ւˁ౩ʰȴɴɌ⏋ೣ᧷
ɴȲȿʳᢵᩂɲᆊ࡝̚ͻ̊ˁரኍɌɩȦʚɐ⏏Ʉɹᆊ࡝
቉ድɴؿዌȵɦȦɩȦɲȴɤɛɄɭȴʰ⏋ኽȵ᢮Кᓔɭ
ɲɤɩȴʰ⏋Ʉɹ቉ድˁȋጩᩃ͹ިራᅘ቉ድȍɭ٨ؿ
ɌʚɌɛ⏏ɗɹ৿ɻ⏋ϑि߂࡝ɹχ࣢ᅘ቉ድɭɭʢɴ⏋
ೣ᧷ˁБᝠɐʳᆊ࡝቉ድɭɌɩ᠗ʠʰʶʳʭȩɴɲʱ⏋
Ʉɹʭȩɲؿዌˁɦȿʳ
3 3 3 3 3 3
ɭȦȩˏ̺ͦͻ̍ʢᩂឹɫȡʳ
Ʉɭˁఒʠɩ᠗ᡫɌʚɌɛ⏏
2 ऄೣٮ౩
ǵೣᆊ࡝቉ድɴ˓Ͳ˽͠Ͳୄ଻ਸ⏋͍̊̓̒͠˪˹Ͳ
̝ͦͻ͌⏋ˏ̚ˑͅ˵˓̜ˡ˓Ͳ቉ድˁ؜ʱԂʶ⏋ɇʰ
ɴ͍̊̓̒͠˪˹Ͳ̝ͦͻ͌ɴᬠᦹɐʳ᧨Шࡎ޽݀ɭ
Ɍɩ ADRé 3Trp64Arg޴ᅵˁ౩ʰȴɴɐʳɲɰ⏋
Օࡎᆊ࡝ᇕጓݭȴʰʢ֪ᔭ቙׋቉ድˁ߂ȷȼᇍࣙɇɓ
ʳɄɭȵՏഀʚɌɛ⏏ܒ 1ɴ⏋՟ॷ঎ɹᝐܦͤ̾͡
Ʌɭɹ 20ॷɴʼɛʳ៎࢘ಁɹਕᝐ፬ᆖɴʭʳ๷ϭრ
ɹ৯ᯱˁኍɌʚɐ⏏՟៵ಁɹؚᑘೝܦȵ 180ГΫɫ
ȡɤɛ̯̜ɹ1ւɻ⏋10ॷГԒɴϭȼɲɤɩȦʚɌɛ⏏
ᝐܦȵᲞȦ̯̜ʓɰ⏋ຍ᭥ᇕɴਕᝐ፬ᆖ๷ϭრȵᲞȼ
ɲɤɩȦʳɄɭȵՕȴʱʚɐ⏏
2ǵᲞᝐܦɹଁ܍⏋ᆓ੮⏋໠ᆹɹ቉ድ
ǵᲞᝐܦɹଁ܍ɭɌɩɹᭇܦᏙɹᔻˡ͠˪ͤ˓Ͳ͹˥̢
ͲᏙ⏋̺ͦ˽̊˫͞Ͳ˻ͲᏙ⏋ਕଗਸ̠̜͠˗͌գ࣋
̺̝̿̍⏋౥ܦᏙɹԒ܍ਸ˻˧̊͠˽෵႒ᣒ⏋ͤ ̢Ͳ͹
ˏͲ˻ˠ̘Ͳ˹Ͳ͹ˏ̝͡˽̘ͦͲᏙɹ৲ւˁ቉ድ⏋
ៗ౩ɌɩȷʚɌɛ⏏ɭȼɴᔻˡ͠˪ͤ˓Ͳ͹˥̢ͲᏙ
ɴɦȦɩɻ⏋γᅠᇕɴʢ቉ድȵࢹɲȦμɫ⏋̺ͦˡ͠
˪ͤ˓Ͳ⏋ˡ͠˪ͤ˓Ͳ⏋˥̢̨ͻ˰Ͳ⏋˥̢Ͳ⏋˥
̢ͲՕៗᨥᏬ⏃ˏͲ˻ˠ̘Ͳ˹Ͳ޴ழᨥᏬ yACE}⏋
μਸ˛Ͳ̝̺̿̍̋ͻ̄ፈ⏆ʭʱɲʳɐʏɩɹ෯ଁ܍ࡎ
ɹ࿣঎ཀྵࡴ໬ˁᬖᇍɌ⏋ᔻˡ͠˪ͤ˓Ͳ͹˥̢ͲᏙ༎ਸ
жάȵᔻ Naக໦жάˁЂɌɩᲞᝐܦɹଁ܍ɴᬠήɐ
ʳɄɭˁγᅠɴӴᱤȿɩ౩ʰȴɴɌʚɌɛ⏏ɭʱʼȿ
ж̢ͤͲਸೣ઴ਸᲞᝐܦɴȲȦɩ⏋ᔻਸᭇܦᏙ༎ਸɹ
жάȵᩂឹɫȡʳɄɭˁ౩ʰȴɴɌʚɌɛ⏏
ǵആϴ߂࡝כ࡝ᨆԒዀ࡝ፀΪᡙএɫѹ਄Ɍɛଯ᝗ˁਝᅎ
Ɍɩ⏋ෑʠɩᲞ֐ѝɲ଻̸͞˻˥̢Ͳ଻к⏋଻ˡ͠˪
ͤ˓Ͳ଻к⏋଻ˏͲ˻ˠ̘Ͳ˹ͲŢ଻кˁсଁɌ⏋γᅠ
ɫ೎ʢᲞઢ঎ɫ႕ᅵਸɹᲞȦ̸͞˻˥̢Ͳ1⏆⏋ˡ͠˪
ͤ˓Ͳ2⏆⏋ˏͲ˻ˠ̘Ͳ˹ͲŢ3⏆ɹཀྵࡴᏙ⏃͞˻ˠ˓
̨͌ˏ̒́˓Ꮩ⏆ˁተጓɌʚɌɛ⏏ܕԒɻʢɭʭʱγᅠ
ɹ቉ድลᬠɴரњ⏋Ԋؾ቉ድɐʳɄɭɴʭʱ⏋ˡ͠˪
ͤ˓Ͳ͹˥̢ͲᏙ⏋̢ͤͲ͹ˏͲ˻ˠ̘Ͳ˹Ͳ͹ˏ͡
̝˽̘ͦͲᏙɹ቉ድɴ޽߂ɲᢨ჉ȵɫȷɛʢɹɭਲ਼Ȧ
ʚɐ⏏ʚɛ⏋ɄʶʰɹཀྵࡴᏙˁᅎȦɩ⏋ACEᭀࢀᚫ
ɴʭɤɩˏͲ˻ˠ̘Ͳ˹ͲŢȵжάɌ⏋̸͞˻˥̢Ͳȵ
ވ֓ɌɩȦʳɄɭˁ౩ʰȴɴɌ⏋ʚɛ⏋ACEᭀࢀᚫɹ
֟ഗɴɻˏͲ˻ˠ̘Ͳ˹ͲŢɹᅋᅊжάɴ֓ȭɩᝐμ͹
࣋μ˥̢Ͳɹވ֓ȵᩂឹɲ৲ւˁഗɛɐɄɭˁ౩ʰȴ
ɴɌɩȦʚɐ4⏆⏏
ǵɇʰɴ⏋ɄʶʰɹཀྵࡴᏙˁᱤьɌɩ⏋ɗɹ৿ɹᲞᝐܦ⏋
͍̊̓̒͠˪˹Ͳ̝ͦͻ͌ɹଁ܍ɴᬠɐʳ቉ድɴᐄʃ
ЊȿʚɌɛ⏏ృɌȦˡ͠˪ͤ˓Ͳ͹˥̢ͲᏙ⏋̢ͤͲ͹
ˏͲ˻ˠ̘Ͳ˹ͲᏙɹཀྵࡴ໬ɻγᅠɴᰖɹɲȦཀྵࡴᏙɫ
ȡʱ⏋ɄʶʰɹཀྵࡴᏙɹተጓɴʭʱ⏋Პᝐܦʦ͍̊̓
̒͠˪˹Ͳ̝ͦͻ͌ɹᆖ઴⏋໠ᆹɴȲȿʳᚫջɹᭇܦ
ลইȵȡȷʰȴɴɲʱʚɌɛ⏏ʚɛ⏋ˡ͠˪ͤ˓Ͳ͹
˥̢ͲᏙɹ቉ድȴʰ⏋ɄɹᏙȵᝐܦըਉГ޺ɴʢᏋБᡚ
᭭ࢀʦᔋྃɹᆖ઴ɴʢᬠᦹɐʳɄɭɴ໶ᇿɌ⏋͍̊̓
̒͠˪˹Ͳ̝ͦͻ͌ɹ౥ܦลইʦᏋ࣋ᆖᇍᆗลই⏋ᔋྃ
ɭˏ̚ˑͅ˵˓̜ˡ˓Ͳɲɰɹᆖ઴ɴɦȦɩ⏋ܕ᭬ᇕɲ
቉ድɴᇍࣙɇɓʚɌɛ⏏ɭȼɴ⏋Υᖔᇕɲݜኄ͹ᕵআ቉
ድɭԃȼᅵɲʳՕᩃɫɹ቉ድɭɇʶɩȦɛᆊ࡝቉ድˁ⏋
ጩᩃ͹ިራᅘ቉ድˁᦲɌɩ⏋ݜኄ͹ᕵআ቉ድɭሁᐄɇɓ⏋
׃ୠᇕ቉ድɹ౅كਸˁ՟ʠɩተጓɌɛဣɻ႕ፆɐʏȷ
ဣɭਲ਼ʼʶʚɐ⏏
3ǵ˓Ͳ˽͠Ͳୄ଻ਸ͹͍̊̓̒͠˪˹Ͳ̝ͦͻ͌ɹ቉ድ
ǵ˓Ͳ˽͠Ͳୄ଻ਸɻᅊкԒɫ˓Ͳ˽͠Ͳȵӈȷɴȼȼ
ɲʳႥ઴ɫ⏋ɗɹʚʚɫɻᝐᏋȵΫȵʳɛʠ⏋ᅊкɻ
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ܒ 1ǵᝐܦ᭥ᏩաɹᏲዩᅊࡔრ⏧ਕ͹ᝐ፬๷ϭ⏃ጩᩃ͹ިራᅘ቉ድ⏆
3Პᝐܦ⏋͍̊̓̒͠˪˹Ͳ̝ͦͻ͌ɹᆊ࡝͹ݜኄ͹ᕵআ቉ድɴʭʳ׃ୠᇕ቉ድ
˓Ͳ˽͠Ͳˁ޽ȼՕ໪ɌɩᝐᏋˁ๭।ɴѳɭȩɭɌʚɐ⏏
ɄɹႥ઴ȵᬏȼᐚȼɭ⏋ᕟᕬȴʰ˓Ͳ˽͠ͲȵՏɓɲȼ
ɲʱ⏋ᝐμ˓Ͳ˽͠ͲʢжάɌɩᏋ࣋ᆖɭɲʱʚɐ⏏
Υ౅⏋ᝐܦɭɹᬠᦹɫɻ⏋Პȼɲɤɛᝐμ˓Ͳ˽͠Ͳ
ȵ⏋ƦᔻɴȲȿʳ Naᢱᅥ༎ᅎ⏋Ƨϯઢኜᐁ༎ਸϮᦽ⏋
ƨ̢ͤͲˏ Ͳ˻ˠ̘Ͳ˹Ͳˏ ̝͡˽̘ͦͲᏙ༎ਸ
Ϯᦽɲɰ⏋ዛǾɹลইˁЂɌɩᝐܦΫ౥ɴᬠήɐʳɄɭ
ȵ౩ʰȴɴɇʶɩȦʚɐ⏏Ʉɹʭȩɴ˓Ͳ˽͠Ͳୄ଻
ਸɻ⏋Ꮛ࣋ᆖʦᲞᝐܦɹᇍᆗɴԊᦲɴᬠᦹɐʳឹ܍ɫ
ɐ⏃ܒ 2⏆5⏆⏏
ǵ˓Ͳ˽͠Ͳୄ଻ਸɹ֪႒͐̚͡ɫȡʳ̶͡˪̜ͻ˽ᰩ
̜̒͞⏃fructosełfedrats⏋FFR⏆ˁᅎȦɩ⏋˓Ͳ˽
͠Ͳୄ଻ਸɹลইɴᲓൔፉ typeŢ bᑥᐣ⏃ᣧፉ⏆ɹ
ވ֓⏋ᕄᆯޙ๷܍ࡎè⏃TNFè⏆ވ֓⏋ˏ̚ˑ̦ͅ˪
̍ͲжάȵᬠήɐʳɄɭˁ౩ʰȴɴɌ⏋Ʉʶʰɹ܍ࡎɹ
๭।׋ȵACEᭀࢀᚫɲʰʃɴˏͲ˻ˠ̘Ͳ˹Ͳ؝ࢅк
᧡ుᚫ⏃ARB⏆ɹ˓Ͳ˽͠Ͳୄ଻ਸఒڵลইɭɌɩ
ᩂឹɫȡʳɄɭˁៗ౩ɌʚɌɛ6⏆,7⏆⏏
ǵTNF èɻ˓Ͳ˽͠Ͳୄ଻ਸˁވ߂ɇɓʚɐ⏏ଂǾ
ɻ౩ʰȴɲᔋྃˁഀɛɇɲȦ˓Ͳ˽͠Ͳୄ଻ਸᲞᝐܦ
͐̚͡ɫȡʳ FFRɹᲓൔፉԒ TNFè࿣঎ɻ⏋ܒ 3ɴ
ኍɐʭȩɴ̯͍͞ፉɭᬏ୭ЭፉɫɻȦɑʶʢ೑ઝɲᲞғ
ɫȡʳɄɭʢ౩ʰȴɴɌʚɌɛ⏏ɌȴʢθᲓൔፉᏼᑩԒ
TNFè࿣঎ɭ˓Ͳ˽͠Ͳઢ؝ਸɹᬚɴɻ೑ઝɲᢦɹሂ
ᬠʢ᠗ʠʰʶʚɌɛ⏏Ɍɛȵɤɩ⏋Დൔፉᏼᑩ TNFè
ɻ autocrine⏋paracrineᇕɴᲓൔፉɴсᅎɌɩᏋБᡚ
ɴᬠήɌ⏋Ʉɹ TNF è࿣঎ɹވ߂ȵ৿ᦚɹลইˁ
ЂɌɩ˓Ͳ˽͠Ͳୄ଻ਸˁ઒ᣱɌɩȦʳɭ஠ཀྵɇʶʚ
ɐ⏏FFRɫɻᲓൔፉԒ TNF èɻᲞғˁኍɌʚɐȵ⏋
ACEᭀࢀᚫؖʃ ARBହήɴʭɤɩ೑ઝɴжάɌɩ
Ȧʚɐ8⏆,9⏆⏏
ǵ˓Ͳ˽͠Ͳୄ଻ਸˁఒڵɐʳˏ̚ˑ̦ͅ˪̍Ͳɻᔋ
ྃᓔɴȲȦɩᝐμ࿣঎ɻжȼ⏋ᦥɴཝᩄɴʭɤɩވ֓
Ɍʚɐ⏏ଂǾȵ᝔ɤɛܩݖз຦ɫɹද២ʢ⏋ˏ̚ˑͅ
̦˪̍Ͳɻ˓Ͳ˽͠Ͳઢ؝ਸɹ୭ฌɫȡʳHOMA୭ధ
ɭᢦɴሂᬠɌɩȦʚɐ⏏ೣ઴ਸᲞᝐܦ੮ᓔɴȲȦɩɻ⏋
ଂǾɹଁᑡɫɻ˓Ͳ˽͠Ͳୄ଻ਸˁ೑ɐʳ੮ᓔᒴɴȲȦ
ɩɹʛ೑ઝɲжғˁኍɌ⏋˓Ͳ˽͠Ͳୄ଻ਸˁЂɌɩ
ᝐܦΫ౥ɴᬠʼʳʢɹɭਲ਼ʼʶʚɐ⏏Υ౅⏋ACEᭀࢀ
ᚫɭARBɻɭʢɴ⏋жάɌɛˏ̚ˑ̦ͅ˪̍Ͳˁ೑ઝ
ɴఒڵɌ⏋ɗɹลইɴˏͲ˻ˠ̘Ͳ˹ͲŢଵըɴʭʳ
ᔩᔍᏳᔟՕ׋ϮᦽˁЂɌɩᔩᔍᏳᔟɹ˵˓̀ɹཝࢹȵ
ᬠήɐʳʢɹɭᓒȭʰʶɩȦʚɐ⏏Ʉɹʭȩɴ⏋ᔋྃɴ
ᣱ܍ɐʳˏ̚ˑͅ˵˓̜ˡ˓Ͳɹᅵ।ʢᲞᝐܦᇍᆗɴ
ᬠᦹɐʳʢɹɭᓒȭʰʶɩȦʚɐ10⏆⏏ɇʰɴ⏋೎ᦏɻ
ࢸᔟк˽̜ͤ˽ʦᔩᔍᨧᐄغ̊Ͳ̮˪ 4⏃FABP4⏆ɹ
˓Ͳ˽͠Ͳୄ଻ਸ⏋ᔋྃ⏋͍̊̓̒͠˪˹Ͳ̝ͦͻ͌
ɴȲȿʳ৲ւៗ౩ʢ᝔ɤɩȦʚɐ11⏆⏏
ǵᕵআ቉ድɭɌɩɻ⏋ೣ᧷ɫɻ՟ʠɩᯃᏋ࣋ᆖ੮ᓔˁ
ࢪᢒɴ˫͡˱ͻ˽˪͞Ͳ̺໬ˁᅎȦɩ˓Ͳ˽͠Ͳୄ଻ਸ
ˁ៿ѝɌ⏋˓Ͳ˽͠Ͳୄ଻ਸᒴɫᝐܦΫ౥⏋ᏋБᡚᅵ।⏋
ᔩᣒ⏃μਸᔩᔍ⏋HDL˱ͤ˽̘ͦͻ͡⏆ᅵ।ȵᰒᘿ
ɫȡʱ⏃ܒ 4⏆⏋ɗɹลইɴ̢ͤͲ͹ˏͲ˻ˠ̘Ͳ˹Ͳ͹
ˏ̝͡˽̘ͦͲᏙɹ༎ਸϮᦽȵᬠήɐʳɄɭ⏋ACE
ᭀࢀᚫ⏋ARBȵ˓Ͳ˽͠Ͳୄ଻ਸఒڵ֟ഗˁኍɐɄ
ɭˁ౩ʰȴɴɌʚɌɛ⏏ɄȩɌɛ˓Ͳ˽͠Ͳୄ଻ਸɹ
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ܒ 2ǵᲞ˓Ͳ˽͠ͲᝐᆗɴʭʳᝐܦΫ౥ล᥊
4 ऄೣٮ౩
቉ድଁഗȴʰ⏋͍̊̓̒͠˪˹Ͳ̝ͦͻ͌ɹᆖ઴ɭࡸ઴
ɴɦȦɩʢ቉ድˁୟ߂Ɍ⏋ጩᩃ͹ިራᅘ቉ድɴȲȿʳ
቉ድଁഗɻ⏋ೣ᧷ɹ 6࡝Цɹ͍̊̓̒͠˪˹Ͳ̝ͦͻ͌
ɹ៵ుݜྈɴʢؙ౱ɇʶɩȦʚɐ12⏆⏏
ǵ͍̊̓̒͠˪˹Ͳ̝ͦͻ͌ɹՕࡎᅊ႒࡝ᇕද២ˁيʞ
ᆖ઴ៗ౩ɻ⏋ᆊ࡝ᇕɴʢ͍̊̓̒͠˪˹Ͳ̝ͦͻ͌ȵ
ވ֓ɌɩȦʳೣ᧷ɫ⏋Ё৿ɹਕᝐ፬ᆓ੮Ϝᬿɭ໠ᆹɴ
߂ȷȼᢨ჉ɐʳʢɹɭਲ਼ʼʶʚɐ⏏ʚɛ⏋ᲞᝐܦʦБᡚ
ਸᆓ੮ɹ໠ᆹɴჼܧьᅎɇʶɩȦʳᚫջɹсᅎลইɭ
႕ਸɹៗഓɻ⏋೚ʚʶʳృᚫɹ̶̺ͦˑͻ͡ɹؾࡴˁ
يʠృᚫᬖᇍɴᦹɲʳ቉ድʍɭᦽࣙɌɦɦȡʱʚɐ⏏
ǵɄɹ˓Ͳ˽͠Ͳୄ଻ਸ⏋͍̊̓̒͠˪˹Ͳ̝ͦͻ͌ɹ
቉ድɻ⏋Პᝐܦ˫͡ͻ̺ȴʰ⏋ਕᕬ˫͡ͻ̺⏋ᆊ࡝˫͡ͻ
̺ɭፀϠԒዀɹ቉ድ˫͡ͻ̺ȵɐʏɩؒ֓Ɍɩᧅ᝔ɐʳ
ɄɭȵɫȷʚɌɛ⏏Პᝐܦ⏋ᔻᕬ⏋ਕᕬ⏋Ꮛ࣋ᆖɭ͍̊
̓̒͠˪˹Ͳ̝ͦͻ͌ɴᬠᦹɐʳɐʏɩɹ᯿ݖɹ቉ድ
˫͡ͻ̺ȵ஫ɤɩȦɛɄɭʢ⏋቉ድˁᧅ᝔ɐʳΫɫ߂ȷ
ɲ͍̜̒͠ɴɲɤɛɄɭɻ⏋ៜȩʚɫʢȡʱʚɓ˃⏏
ǵɗɌɩ⏋Ʉɹ˓Ͳ˽͠Ͳୄ଻ਸᆗҌᒴ⏋͍̊̓̒͠
˪˹Ͳ̝ͦͻ͌ɹ׃ୠᇕ቉ድɻ⏋ኽɹ͞˓̶ͩͻ˪ɭ
ɲʱʚɌɛ⏏
4ǵ׌༠᧑̶ͻ̝႕ךɹϟ෌஠ᦽ
ǵᨧ׋˽̜ͤ˽ɻ֪ᔭ቙׋ɹᩂ߂ɲ׶᭝܍ࡎɫȡʳɄ
ɭȴʰ⏋଻ᨧ׋сᅎˁ೑ɐʳɭɇʶʳ̲̊͊Ͳ C⏋E⏋
ˡ̘ͦͦ˓̝⏋̶͠ͅ˙̨ͻ͡ɹ֟ഗȵ໶ᇿɇʶʳʭ
ȩɴɲɤɩȷʚɌɛ⏏ɭȼɴ̶͠ͅ˙̨ͻ͡ɴɦȦɩɻ⏋
̶ͤͲ̮̝̍̒͞˪˽⏃̶͞Ͳ˽Ϻɻႌᔀɲɰᰳٮᔩᔍ
ௌ؜ᩄȵ޽ȦɴʢᬠʼʰɑԢ֪ᔭᆓ੮ɹᒤ੮რ͹ᔩᔍრ
ȵжȦɹɻ⏋̶͠ͅ˙̨ͻ͡ɴ࢏ʞᣧͩ˓Ͳˁௌ؜ɐ
ʳɛʠɫȡʳɭɐʳЕᠦ⏆ȵ᠌ᰍɭɲɤɩГഀ⏋ᣧͩ
˓Ͳɴيʚʶʳ̶͠ͅ˙̨ͻ͡ɹᅊჿลᔨȵ໶ᇿɇʶ
ɩȦʚɐ⏏ᣧͩ˓Ͳμɹ̶͠ͅ˙̨ͻ͡ɹ޽ȼɻˡ̘
˥Ͳ⏋˛̴ˡ̘˥Ͳ⏋ˏͲ̜˹ˏ̢˻ͲᖬᏬፈɹ̶͞
̨̓˓̝ʦɄʶʰɹᩂغ႒ɫɐ⏏ᩃᘛȴʰɹ̶̨̓͞
˓̝ௌ؜ᩄȵ޽ȦʓɰԢ֪ᔭᆓ੮ɴʭʳ๷ϭრȵࢹɲȦ
ɭȦȩᆊ࡝ᠭീȵᇍᝠɇʶ⏋SevenCountryStudy
ɫʢ̶̨̓͞˓̝ɹॶܯௌ؜ᩄȵ޽Ȧ̯̜ɫɻԢ֪ᔭ
ᆓ੮ᒤ੮რȵࢹɲȦɄɭȵ౩ʰȴɴɇʶɩȦʚɐ⏏Ʉ
ʶʰɹᆊ࡝ᠭീݬٚȴʰ⏋̶̨̓͞˓̝ɻ଻֪ᔭ቙׋
܍ࡎсᅎˁ೑ɐʳخᔨਸȵኍڗɇʶɩȦʚɐ⏏
ǵ˭́̍͡ͲɻՕࡎᩄᏝ 300ɹ̶̨̓͞˓̝ɹΥዛɫ⏋
̍͡Ͳ⏋˪˛͡˹̜͠ͲɲɰᨗᏋкʚɛɻᧉᮐɌɛ০ɫ
ȴ˃ȷɦᰖʦ͇̦̊˧⏋̫̅ˁɻɍʠ޽ȼɹඨ႒ɴيʚ
ʶʚɐ⏏ᶅᖬȦᖬᏬɫ⏋إȼȴʰയషɭɌɩʢᅎȦʰ
ʶɩȷʚɌɛȵ⏋͠Ͳ˳⏋͇̦̊˧ɲɰɫيᩄȵ޽Ȧ
ɄɭȵՕȴɤɩȦʚɐ⏏ݜኄ቉ድɫɻ⏋˭́̍͡Ͳɹ
଻မᆗсᅎȲʭʃ଻ᨧ׋сᅎȵإȼȴʰሾʰʶɩȦʚ
ɐ⏏Ϋᦚɹʭȩɲᆊ࡝ɹଁᑡȴʰɹ஠ཀྵ͹Еᠦˁ៷౩
ɐʳɴɻ⏋̶̨̓͞˓̝⏋˭́̍͡Ͳௌ؜ވ֓ɴʭʳ
ЂԂɫ֪ᔭ቙׋ᆓ੮ȵཝࢹɐʳȴɰȩȴˁද២ɐʳਖឹ
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ܒ 4๭।ᝐܦᓔ⏃NT⏆⏋˓Ͳ˽͠Ͳᯃୄ଻ਸᲞᝐܦ⏃EHTN⏆⏋
˓Ͳ˽͠Ͳୄ଻ਸᲞᝐܦ⏃EHTR⏆ɴȲȿʳTC⏋HDLC⏋TG⏋
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ACE: Temocapril, ARB: Olmesartan               *p<0.01 vs other groups
ܒ 3̶͡˪̜ͻ˽ᰩ̜̒͞⏃FFR⏆ɹ̯͍͞ፉ⏃soleusmuscle⏆ɭ
ᬏ୭Эፉ⏃EDLmuscle⏆ɴȲȿʳᏼᑩԒ TNFè࿣঎ɭɄʶ
ɴؖʖɐ ACEᭀࢀᚫɭ ARBɹ֟ഗ
 ᲓൔፉᅓഀɹTNFèވ߂ȵ˓Ͳ˽͠Ͳୄ଻ਸɹลইɹΥᨆɫ⏋
̢ͤͲ⏎ˏͲ˻ˠ̘Ͳ˹ͲᏙଵըɹ˓Ͳ˽͠Ͳୄ଻ਸఒڵɹ
ΥᨆɻᲓൔፉᏼᑩԒ TNF è࿣঎ɹଵըɫȡʳ⏏
 TogashiN⏋UraN⏋HigashiuraK⏋etal7Thecontributionof
skeletalmuscletumornecrosisfactoralphatoinsulinresistance
andhypertensioninfructosefedrats⏏JHypertens187
16051610⏋2000ʭʱৄᅎ
5Პᝐܦ⏋͍̊̓̒͠˪˹Ͳ̝ͦͻ͌ɹᆊ࡝͹ݜኄ͹ᕵআ቉ድɴʭʳ׃ୠᇕ቉ድ
ȵȡʱʚɐ⏏ɌȴɌɲȵʰ⏋̶̨̓͞˓̝⏋˭́̍͡
Ͳௌ؜ɴᬠɐʳ߂ៀฐɲ̯̜ЂԂ᠅ᱻɹݬٚɻɲȼ⏋
֪ᔭ቙׋ȵᬠʼʳᆓ੮ɹϜᬿсᅎȵ̯̜ɫሁஞ៷౩ɇ
ʶɩɻȲʰɑ⏋ዀ࡝ᇕɲ˛̲̚Ͳ˽ɻʚɞተጓɇʶɩ
ȦɲȦɭȦʼɊʳˁ਄ʚɓ˃⏏
ǵଂǾɻ⏋Ʉʶʚɫೣ᧑ɹ߂ᢊ⏋͇̦̊˧⏋᳋Ђᰖɲɰ
ᦅᅋ႒ɹ଻֪ᔭ቙׋сᅎɹ៿ѝˁጩᩃ͹ިራᅘɫ᝔Ȧ⏋
ɗɹଁᑡˁݜɴ⏋ᰩ႒⏃͇̦̊˧⏆ᅓഀɹ˭́̍͡Ͳ
ɹ֟ഗˁΥᖔз຦ɫද៷ɐʳЂԂ᠅ᱻʍɭᇍࣙɇɓɩ
Ȧʚɐ13⏆,14⏆⏏Ʉɹʭȩɴ᧑ᅋɹᰩڃɹ଻֪ᔭ቙׋֟ഗˁ
౩ʰȴɴɌ⏋፬ჿെ᰸ަɴʭʳ͍̊̓ҫ៵ɹ႕ࡴѳҫ
୭ࢷɴɄʶʰˁᅎȦʳɄɭɴʭʱ⏋ਕᝐ፬ᆓ੮Ϝᬿɹ
៎ဣȴʰ̶ͻ̝႕ך׌༠᧑ɹϟ෌஠ᦽˁɌɩȲʱʚɐ⏏
̶ͻ̝႕ך׌༠᧑ɹϟ෌஠ᦽɴ⏋Ё৿ʢࣉ֐ɌɛȦɭ
ਲ਼ɤɩȲʱʚɐ⏏
ᡚǵ᥻
ǵೣ቉ድˁᧅ᝔ɐʳɴȡɛʱ⏋Ʌ୭ࢷȦɛɞȦɛᰯ೴ఓ
೤५כዀ߂࡝ؿ᠕ఠஐ⏋Ԋؾ቉ድᓔɭɌɩɅఌஹȦɛ
ɞȦɛΪ༙ڒے⏋ܤยٮయ⏋ᶩᚹᩂॺ೤५כዀ߂࡝ఠஐ⏋
ɗɌɩᲞᝐܦ⏋ᆊ࡝˫͡ͻ̺ɹᇖɇʚɴཉᡚȦɛɌʚ
ɐ⏏
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